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AMENDMENTS TO THE CLAIMS WITH MARKINGS TO SHOW CHANGES 
MADE, AND LISTING OF ALL CLAIMS WITH PROPER IDENTIFIERS 

1. (Amended) A method of damping mechanical oscillations of at least one 
shaft of a machine tool, manufacturing machine or robot, said method 
comprising the steps of: 

measuring an actual position value of a shaft using at least one sensor 
and/or measuring system; 

determining an actual speed of the shaft from the actual position value 
through differentiation; 

supplying the actual speed of the shaft as an input signal to each of a 
plurality of feedback element&rwitbi_and 

tuning each of the feedback elements to a specific oscillation frequency 
range of the shaft oscillations that is to be damped, each feedback element 
providing an output signal that is negatively coupled and applied to a 
desired speed signal of a motor speed controller of a driving motor^-aed 
tuning oach - of the fe e dback e lements to a sp e oifio o s c il lation frequency 
range of th e shaft osc il lat i ons that is to b e damp e d . 

2. (Original) The method of claim 1, wherein each of the feedback elements is 
a band-pass or high-pass element 
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3. (Original) The method of claim 1 , wherein each of the feedback elements is 
differential element with first-order delay or a differential element with 
second-order delay or higher order. 

4. (Amended) A method of damping the mechanical oscillations of at least one 
shaft of a machine tool, manufacturing machine or robot, said method 
comprising the steps of: 

moocuring determining an actual acceleration of a shaft by using at least 
one sensor and/or measuring system; 

supplying the actual acceleration of the shaft as an input signal to each of a 
plurality of feedback elementsrwithLand 

tuning earh of the feedback elements to a specific oscillation frequ ency 
range of the shaft oscillations that is to be damped, each feedback element 
providing an output signal that is negatively coupled and applied to a 
desired speed signal of a motor speed controller of a driving moton-and 
tun i ng oach of the feedback elements to a ■ opoo i f i o oscil l at i on frequency 
range of tho shaft osci l lations that i s to b e d a mp e d . 

5. (Original) The method of claim 4, wherein each of the feedback elements is 
a proportional element having a first-order delay or a proportional element 
having a second-order or higher-order delay. 
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6. (Original) The method of claim 4, wherein the supplying step includes the 
step of determining the actual speed of the shaft from the actual 
acceleration through integration, wherein each of the feedback elements is 
a differential element having a first-order delay or a differential element 
having a second-order or higher order delay. 

7. (Amended) A method of damping the mechanical oscillations of at least one 
shaft of a machine tool, manufacturing machine or robot, said method 
comprising the steps of: 

measuring an actual position value of an shaft using at least one sensor 
and/or measuring system; 

determining an actual acceleration of the shaft from the actual position value 
through second-order differentiation; 

supplying the actual acceleration of the shaft as an input signal to each of a 
plurality of feedback elementsi-wftbiand 

tuning each of the feedback elements to a specific oscillation frequency 
range of the shaft oscillations that is to be damped, each feedback element 
providing an output signal that is negatively coupled and applied to a 
desired speed signal of a motor speed controller of a driving motor-i-9B4 
tuning oooh of tho f e edback olomonto to a specific ooo i llation froquonoy 
range of tho shaft osci l lationc that is to bo damped . 



4 



PAGE 5/12 * RCVD AT 1/19/2005 12:55:52 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/3 * DNIS:8729306 * CSID:2122442233 * DURATION (mm-ss):0244 



01/1^/2885 13:56 2122432233 HENRY M FEIEREISEN PAGE 0&/i: 

Docket No.: KUNZEL 
, Serial No.: 10/677.127 

8. (Original) The method of claim 7, wherein each of the feedback elements is 
a proportional element with first-order delay or a proportional element with 
second-order delay or higher order. 



9. (Original) The method of claim 7, wherein the supplying step includes the 
step of determining from the actual acceleration the actual speed of the 
shaft through integration, wherein each of the feedback elements is a 
differential element with first-order delay or a differential element with 
second-order delay or higher order. 

10. (Amended) A method of damping mechanical oscillations of at least one 
shaft of a machine tool, manufacturing machine or robot, said method 
comprising the steps of: 

moasuring determining an actual speed of a shaft by using at least one 
sensor and/or measuring system; 

supplying the actual speed of the shaft as an input signal to each of a 
plurality of feedback elementsrwithiand 

tuning each of the feedback elements to a specific oscillation frequency 
range of the shaft oscillations that is to be damped, each feedback element 
providing an output signal which is negatively coupled and applied to a 
desired speed signal of a motor speed controller of a driving moton-and 
tun i ng oach of the foodback ele monto to o opooif i c ooc i llat i on fr e qu e ncy 
rongo of tho shaft osci l lations that ie - to b e d a mp ed. 
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1 1 . (Original) A method of damping mechanical oscillations of at least one shaft 
of a machine tool, manufacturing machine or robot, said method comprising 
the steps of: 

measuring an actual acceleration of a shaft by a first type of sensor and/or 
measuring system; 

measuring an actual speed of the shaft by a second type of sensor and/or 
measuring system; 

supplying the actual acceleration of the shaft as an input signal to a first set 
of feedback elements to provide an output signal that is negatively coupled 
and applied to a desired speed signal of a motor speed controller of a 
driving motor; 

supplying the actual speed of the shaft as an input signal to a second set of 
feedback elements to provide an output signal that is negatively coupled 
and applied to a desired speed signal of a motor speed controller of a 
driving motor; and 

tuning each of the feedback elements to a specific oscillation frequency 
range of the shaft oscillations that is to be damped, wherein each of the first 
and second sets of feedback elements includes at least one feedback 
element. 
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12. (Amended) A method of damping mechanical oscillations of at least one 
shaft of a machine tool, manufacturing machine or robot, said method 
comprising the steps of: 

determining an actual state variable of the shaft; 

supplying the actual state variable of the shaft as an input signal to each of 
a plurality of feedback elementSrwithLand 

tuning each of the feedback elements to a s pecific oscillation frequency 
range of the shaft oscillations that is to be damped, each feedback element 
providing an output signal which is negatively coupled and applied to a 
desired speed signal of a motor speed controller of a driving motorj-an4 
tuning each of tho foodback-o l omonto to a specific osc ill ation froquoncy 
range of tho chaft ocoillat i ono that io to bo damped . 

13. (Original) The method of claim 12, wherein the determining step includes 
the steps of measuring an actual position value of the shaft by a measuring 
means, and ascertaining the actual state variable as an actual speed of the 
shaft obtained from the actual position value through differentiation. 



14. (Original) The method of claim 12, wherein the determining step includes 
the steps of measuring an actual acceleration of the shaft, and ascertaining 
the actual state variable as an actual speed of the shaft obtained from the 
measured actual acceleration through integration. 
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15. (Original) The method of claim 12, wherein the determining step includes 
the step of ascertaining the actual state variable as a measured actual 
acceleration of the shaft. 

16. (Original) The method of claim 12, wherein the determining step includes 
the steps of measuring an actual position value of the shaft, and 
ascertaining the actual state variable as an actual acceleration of the shaft 
obtained from the measured actual position value through second-order 
differentiation. 

17. (Original) The method of claim 12, wherein the determining step includes 
the step of ascertaining the actual state variable as a measured actual 
speed of the shaft. 

18. (Original) Apparatus for damping mechanical oscillations of a shaft of a 
machine tool, manufacturing machine or robot having a driving motor, 
comprising: 

plural feedback elements, each feedback element being adapted to 
generate an output signal that is negatively coupled and applied to a desired 
speed signal of a motor speed controller of the driving motor; 
measuring means for measuring a shaft variable; 

means for determining an actual shaft variable from the measured shaft 
variable by calculation; 
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means for supplying the calculated shaft variable as an input signal to each 
feedback element; and 

means for tuning each feedback element to a respective oscillation 
frequency range of the shaft's oscillations that is to be damped. 

19. (Original) The apparatus of claim 18, wherein a tuned band-pass filter is 
used as a feedback element for one of the oscillation frequency ranges of 
the shaft's oscillations that is to be damped. 

20. (Original) The apparatus of claim 18, wherein a tuned high-pass filter is 
used as a feedback element for one of the oscillation frequency ranges of 
the shaft's oscillations that is to be damped. 

21. (Original) The apparatus of claim 18, wherein a tuned differential element 
having at least a first-order delay is used as a feedback element for one of 
the oscillation frequency ranges of the shaft's oscillations that is to be 
damped. 

22. (Original) The apparatus of claim 18, wherein a tuned proportional element 
having at least a first-order delay is used as a feedback element for one of 
the oscillation frequency ranges of the shaft's oscillations that is to be 
damped. 
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